Chemical and enzymic degradations of nucleoside mono- and diphosphate sugars. I. Determination of the degradation rate during the glycosyltransferase assays.
In incorporation experiments used for the determination of glycosyltransferase activities, we demonstrated that the nucleoside diphosphate sugars are decomposed in three different ways: 1, transfer of the monosaccharide to acceptor molecule, catalyzed by glycosyltransferases; 2, degradation of the glycosyl nucleotides by nucleotide pyrophosphatase into monosaccharide 1-phosphates which are further hydrolyzed into free monosaccharides by phosphatases; 3, chemical decomposition of UDP-D-[14C]Gal; UDP-D-[14C]Glc and UDP-D-[14C]GlcUA into 1,2-cyclic phosphate derivatives of the corresponding monosaccharide. All the breakdown products of the nucleoside mono- and diphosphate sugars which are obtained during the incorporation experiments may be separated by paper chromatography and their amounts may be determined. Galactosyltransferase assays on human and rat serum have shown that the three different ways of decomposition of the nucleoside diphosphate sugars are dependent mostly on the concentration of divalent cations (Mn2+, Mg2+). Inhibition of the nucleotide pyrophosphatase activity is obtained with low concentrations of UMP, but increasing concentrations of UMP inhibit also the galactosyltransferase activity and consequently enhance the formation of galactose 1,2-monophosphate. A partial elimination of the nucleotide pyrophosphatase activity was achieved by the addition of increasing concentrations of UDP-D-Gal. These results demonstrate that the determination of glycosyltransferase activities in tissues and in biological fluids is not possible without a concomitant determination of the nucleotide pyrophosphatase activity present in the assay.